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Abstract
A new property of Bp(G), permits to obtain an approximation theorem for p-convolution operators and
a non-commutative version of the Lohoué’s monomorphism theorem concerning the norm closure of the
set of all p-convolution operators with compact support.
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1. Introduction
Let G be a locally compact group and H a dense subgroup. Let 1 < p < ∞ and T ∈ CVp(G).
Suppose that Gd is amenable. We prove the existence of a net (μα)α∈I of finitely supported
measures such that:
(1) suppμα ⊂ H ,
(2) the norm of μα , considered as a convolution operator of Lp(G), is not larger than the norm
of T ,
(3) the net of operators (μα)α∈I converges strongly to T .
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G = R, H = Q and the convolution operator of Lp(R) T ϕ = f ∗ϕ, with f a continuous function
with compact support, this result is not trivial.
Let G be a locally compact amenable group, H a locally compact group and ω a continuous
injective homomorphism of G into H . We show that for every bounded measure μ on G, the
norm of μ, considered as a convolution operator of Lp(G), is equal to the norm of ω(μ), as a
convolution operator of Lp(H).
The above approximation theorem and the preceding monomorphism’s theorem, are derived
from the following property of the famous Banach algebra Bp(G) introduced by C. Herz [7,8].
Theorem. Let G be an arbitrary locally compact group, H a dense subgroup, 1 < p < ∞ and u
a complex valued continuous function on G with ResH u ∈ Bp(Hd). Then u ∈ Bp(G) and
‖u‖Bp(G) = ‖ResH u‖Bp(Hd).
We briefly recall that Bp(G) is the set of all pointwise multipliers of the Herz Figà-Talamanca
algebra Ap(G) if G is amenable. The Banach algebra Bp(G) has been until recently intensively
investigated by many authors (see for instance [13]). Even the case p = 2 is highly interesting.
One of the reasons for this interest is that the Fourier algebra of many non-amenable groups G
admits approximate units bounded in the norm of B2(G). In this paper, Bp(G) appears as a tool
for the investigation of the Banach algebra CVp(G) of all p-convolution operators of a locally
compact group G. Our approach is new even for G abelian.
We say that a continuous operator T of Lp(G) is a p-convolution operator if T (aϕ) = aT ϕ
for a ∈ G and ϕ ∈ Lp(G) where aϕ(x) = ϕ(ax). In Section 2 we recall the definition of the
Banach algebra Bp(G).
The three main results of this paper are Theorem 7 (Section 2), Theorem 9 (Section 3) and
Theorem 10 (Section 4).
2. A property of Bp(G)
Let X be a locally compact T2 space, μ a positive Radon measure on X and 1 < p < ∞.
Suppose that μ(U) > 0 for every non-empty relatively compact open subset U of X.
Let k ∈ CX×X , μ ⊗ μ-measurable and bounded. Suppose the existence of A, μ-integrable
subset of X, with {(x, y) | k(x, y) = 0} ⊂ A × A. For f , p-integrable the relation Tk[f ] = [g]
with
g(x) =
∫
X
k(x, y)f (y) dμ(y)
for every x ∈ X, defines a linear operator of Lp
C
(X,μ), we have
|||Tk|||p  ‖k‖∞μ(A)
where |||Tk|||p is the bound of the operator Tk .
For f ∈ CX we denote by [f ] the set {g ∈ CX | f (x) = g(x) almost everywhere} and for f ,
p-integrable (f ∈ Lp (X,μ)) we put
C
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(∫
X
∣∣f (x)∣∣p dμ(x))1/p.
L(Lp
C
(X,μ)) is the Banach space of all continuous operators of Lp
C
(X,μ).
For the definitions of PMp(G) (p-pseudomeasures) and Ap(G) (Figà-Talamanca Herz alge-
bra) for a locally compact group G, we refer to [5, pp. 232–233].
If k ∈ C00(X;C) ⊗ C00(X;C) then Tk has finite range. For k ∈ C00(X × X;C), Tk is
in the norm ||| |||p closure of {Tl | l ∈ C00(X;C) ⊗ C00(X;C)} in L(LpC(X,μ)). We precise
that C(X;C) is the set of all continuous maps of X into C and that C00(X;C) is the set
{f ∈ C(X;C) | suppf is compact}.
Lemma 1. Let k ∈ C00(X × X;C), ϕ ∈ C(X × X;C) and ε > 0. Then there are U1, . . . ,UN
open relatively compact subsets of X such that:
(i) pr1(suppk) ∪ pr2(suppk) ⊂ U1 ∪ · · · ∪ UN ,1
(ii) for 1 p,q N , for x, x′ ∈ Up and for y, y′ ∈ Uq we have∣∣ϕ(x, y)k(x, y) − ϕ(x′, y′)k(x, y)∣∣< ε.
Proof. Let K = pr1(suppk) ∪ pr2(suppk), U an open relatively compact neighborhood of K
and r1, . . . , rm, s1, . . . , sm, t1, . . . , tn, u1, . . . , un ∈ C00(X;C) vanishing on X \ K with∥∥∥∥∥k −
m∑
i=1
ri ⊗ si
∥∥∥∥∥∞ <
ε
16C
,
where
C = 1 + sup{∣∣ϕ(x, y)∣∣ ∣∣ (x, y) ∈ U × U}
and with ∥∥∥∥∥ϕk −
n∑
i=1
tj ⊗ uj
∥∥∥∥∥∞ <
ε
16
.
For every x ∈ K there is U(x), open neighborhood of x with U(x) ⊂ U , such that for every
x′ ∈ U(x), for every 1 i m and for every 1 j  n
∣∣ri(x) − ri(x′)∣∣< ε16C(1 +∑ml=1 ‖sl‖∞) ,∣∣si(x) − si(x′)∣∣< ε16C(1 +∑ml=1 ‖rl‖∞) ,∣∣uj (x) − uj (x′)∣∣< ε16(1 +∑nl=1 ‖tl‖∞) ,
1 pr1(x, y) = x and pr2(x, y) = y.
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There are x1, . . . , xN in K with K ⊂⋃Np=1 U(xp). Then U1 = U(x1), . . . ,UN = U(xN ) satisfy the
required properties. 
Let E(X,μ) be the set {(E1, . . . ,En) | E1, . . . ,En are disjoint Borel μ-integrable subsets of
X with μ(Ei) > 0 for 1 i  n}.
We define on E(X,μ) a non-filtering partial order δ  δ′ with δ = (E1, . . . ,En) and δ′ =
(E′1, . . . ,E′n′) by:
(1) for every 1 j  n′ there is 1 i  n with E′j ⊂ Ei ,
(2) for every 1  i  n there are P , μ-negligible and J a subset of {1, . . . , n′}, with Ei =
P unionsq⋃r∈J E′r .
Lemma 2. Let k ∈ C00(X × X;C), ϕ ∈ C(X × X;C), ε > 0 and δ ∈ E(X,μ). Then there is
δ1 ∈ E(X,μ) such that:
(i) δ  δ1,
(ii) for every δ′ = (E′1, . . . ,E′n′) ∈ E(X,μ) with δ1  δ′ and for every x′1 ∈ E′1, . . . , x′n′ ∈ E′n′ , we
have
∣∣ϕ(x, y)k(x, y) − ϕ(x′i , y′j )k(x, y)∣∣< ε
for 1 i, j  n′, x ∈ E′i and y ∈ E′j .
Proof. Let δ = (E1, . . . ,Em), K = pr1(suppk) ∪ pr2(suppk), I = {i | 1  i  m,
μ(Ei ∩ K) > 0} and J = {j | 1 j m, μ(Ej \ K) > 0}. By Lemma 1 there are U1, . . . ,UN
open relatively compact subsets of X with K ⊂ U1 ∪ · · · ∪ UN and
∣∣ϕ(x, y)k(x, y) − ϕ(x′, y′)k(x, y)∣∣< ε
for 1 p,q N , x, x′ ∈ Up and y, y′ ∈ Uq .
Let F = {K ∩ Ei ∩ Up | i ∈ I, 1  p  N, μ(K ∩ Ei ∩ Up) > 0} ∪ {Ej \ K | j ∈ J } and
δ1 = (E(1)1 , . . . ,E(1)n ) ∈ E(X,μ) such that:
(1) for every 1 i  n there is F ∈ F with E(1)i ⊂ F ,
(2) for every F ∈ F there are N , μ-negligible and G ⊂ {E(1)1 , . . . ,E(1)n } such that F = N ∪⋃
G∈G G.
It is straightforward to verify that δ1 satisfies the desired properties. 
Let δ = (E1, . . . ,En) and δ′ = (E′1, . . . ,E′n′) elements of E(X,μ). We say that δ  δ′ if for
every 1 i  n there are P , μ-negligible and J a subset of {1, . . . , n′}, with Ei = P unionsq⋃r∈J E′r .
The relation  is a filtering partial order on E(X,μ). For δ = (E1, . . . ,En) ∈ E(X;μ) and f ∈
Lp (X,μ) we put
C
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n∑
j=1
∫
X
f (x)1Ej (x) dμ(x)
μ(Ej )
[1Ej ].
Then |||Pδ|||p = 1 and Pδ is a projection of LpC(X,μ) onto
L
p
δ (X,μ) =
{
n∑
j=1
cj [1Ej ]
∣∣∣ c1, . . . , cn ∈ C
}
.
Proposition 3. For every compact operator T of Lp(G), the net (PδT Pδ)δ∈E(X,μ), converges
strongly to T .
Proof. Let f ∈ Lp
C
(X,μ) and ε > 0. There are B1, . . . ,Bs , μ-integrable Borel subsets of X with
μ(Bi) > 0 for every 1 i  s, c1, . . . , cs ∈ C such that
Np(f − h) < ε4(1 + |||T |||p)
where h =∑si=1 ci1Bi . There is also T0 operator of finite-dimensional range with |||T − T0|||p <
ε
4(1+Np(h)) . For every ϕ ∈ L
p
C
(X,μ) we have
T0[ϕ] =
m∑
j=1
(∫
X
ϕ(x)ϕj (x) dμ(x)
)
[gj ],
where g1, . . . , gm ∈ LpC(X,μ) and ϕ1, . . . , ϕm ∈ Lp
′
C
(X,μ).
For every 1 i m there are:
(1) ni ∈ N,
(2) Borel sets {Eij | 1 j  ni} with μ(Eij ) ∈ (0,∞),
(3) {dij | 1 j  ni} ⊂ C, such that
Np(gi − hi) < ε8m(1 + M),
where
hi =
ni∑
j=1
dij1Eij
and
M = max
{∣∣∣∣
∫
X
h(x)ϕk(x) dμ(x)
∣∣∣∣
∣∣∣ 1 k m}.
There is δ = (E1, . . . ,En) ∈ E(X;μ) such that:
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negligible and E subset of {E1, . . . ,En} with F = N unionsq⋃E∈E E,
(2) for every 1 i  n there is F ∈ F with Ei ⊂ F .
Let δ′ ∈ E(X;μ) with δ  δ′. We have
∥∥T [f ] − Pδ′T Pδ′ [f ]∥∥p < 3ε4 +
∥∥T0[h] − Pδ′T0Pδ′ [h]∥∥p,
but
∥∥T0[h] − Pδ′T0Pδ′ [h]∥∥p 
m∑
j=1
∣∣∣∣
∫
X
h(x)ϕj (x) dμ(x)
∣∣∣∣∥∥[gj ] − Pδ′ [gj ]∥∥p.
Taking in account that
∥∥[gj ] − Pδ′ [gj ]∥∥p < ε4m(1 + M)
for every 1 j m, we indeed obtain
∥∥T [f ] − Pδ′T Pδ′ [f ]∥∥p < ε. 
For x1, . . . , xn ∈ X and ϕ ∈ CX×X we denote by l(x1, . . . , xn;ϕ) the matrix of Mn(C)
(ϕ(xi, xj )). Let δ = (E1, . . . ,En) be an element of E(X,μ). The map
Sδ : (a1, . . . , an) →
n∑
j=1
aj
μ(Ej )1/p
[1Ej ]
is a linear isometry of lpn onto Lpδ (X,μ). For T ∈ L(LpC(X,μ)), we denote by aδ(T ) the matrix
of the map S−1δ PδT PδSδ with respect to the canonical basis of l
p
n .
Lemma 4. Let k ∈ C00(X × X;C), ϕ ∈ C(X × X;C), ε > 0 and δ0 ∈ E(X,μ). Then there is
δ1 ∈ E(X,μ) such that:
(i) δ0  δ1,
(ii) for every δ′ = (E′1, . . . ,E′n′) ∈ E(X,μ) with δ1  δ′ and for every x′1 ∈ E′1, . . . , for every
x′
n′ ∈ E′n′ , we have ∣∣∣∣∣∣aδ′(Tϕk) − l(x′1, . . . , x′n;ϕ) ∗ aδ′(Tk)∣∣∣∣∣∣p < ε,
where
l
(
x′1, . . . , x′n;ϕ
) ∗ aδ′(Tk)
denotes the Hadamard product of the matrices l(x′1, . . . , x′n;ϕ) and aδ′(Tk).
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(i) δ0  δ1,
(ii) for every δ′ = (E′1, . . . ,E′n′) ∈ E(X,μ) with δ1  δ′, for every x′1 ∈ E′1, . . . , x′n′ ∈ E′n′ , for
every 1 i, j  n′, for every x ∈ E′i and for every y ∈ E′j we have
∣∣k(x, y)ϕ(x, y) − k(x, y)ϕ(x′i , x′j )∣∣< ε2A,
where A =∑mr=1 μ(E(0)r ).
Let therefore δ′ = (E′1, . . . ,E′n′) be an element of E(X,μ) with δ1  δ′ and x′1 ∈ E′1, . . . ,
x′
n′ ∈ E′n′ . We put
d = (dij ) = aδ′(Tϕk) − l
(
x′1, . . . , x′n;ϕ
) ∗ aδ′(Tk).
For 1 i, j  n′ we have
dij =
∫
X
∫
X
1E′i (x)1E′j (y)(ϕ(x, y)k(x, y) − ϕ(x′i , x′j )k(x, y)) dμ(x)dμ(y)
μ(E′i )1/p
′
μ(E′j )1/p
and consequently
|dij |
εμ(E′i )1/pμ(E′j )1/p
′
2A
.
The inequality
|||d|||pp 
n′∑
i=1
(
n′∑
j=1
|dij |p′
)p/p′
implies
|||d|||p  ε2A
n′∑
j=1
μ
(
E′j
)
and finally |||d|||p < ε. 
Lemma 5. Let k ∈ C00(X × X;C), ϕ ∈ C(X × X;C) and ε > 0. Then there is δ0 ∈ E(X,μ)
such that for every δ ∈ E(X,μ) with δ0  δ and for every x1 ∈ E1, . . . , xn ∈ En, where δ =
(E1, . . . ,En), we have
|||Tϕk|||p < ε +
∣∣∣∣∣∣l(x1, . . . , xn;ϕ) ∗ aδ(Tk)∣∣∣∣∣∣p.
A. Derighetti / Journal of Functional Analysis 256 (2009) 928–939 935Proof. By Proposition 3 there is δ0 ∈ E(X,μ) such that for every δ ∈ E(X,μ) with δ0  δ we
have
|||Tϕk|||p − ε2 < |||PδTϕkPδ|||p.
By Lemma 4 there is δ1 ∈ E(X,μ) such that:
(i) δ0  δ1,
(ii) for every δ = (E1, . . . ,En) ∈ E(X,μ) with δ1  δ and for every x1 ∈ E1, . . . , xn ∈ En we
have
∣∣∣∣∣∣aδ(Tϕk) − l(x1, . . . , xn;ϕ) ∗ aδ(Tk)∣∣∣∣∣∣p < ε2 .
Let therefore δ = (E1, . . . ,En) ∈ E(X,μ) with δ1  δ. Let also x1 ∈ E1, . . . , xn ∈ En. Then
|||Tϕk|||p − ε2 <
∣∣∣∣∣∣aδ(Tϕk)∣∣∣∣∣∣p < ε2 +
∣∣∣∣∣∣l(x1, . . . , xn;ϕ) ∗ aδ(Tk)∣∣∣∣∣∣p. 
We recall now an important notion due to C. Herz [8, p. 150].
Definition 1. We say that ϕ ∈ C(X ×X;C) belongs to Vp(X ×X,μ⊗μ), where 1 < p < ∞, if
there exists C ∈ [0,∞) such that
|||Tϕk|||p  C|||Tk|||p
for every k ∈ C00(X;C)⊗ C00(X;C). The smallest possible C is denoted ‖ϕ‖Vp(X×X,μ⊗μ).
Lemma 6. Let Y be a dense subset of X, 1 < p < ∞ and ϕ ∈ C(X × X;C). Suppose that
ResY×Y ϕ ∈ Vp(Yd × Yd,m⊗m), where m is the counting measure of the topological space Yd .
Then ϕ ∈ Vp(X × X,μ ⊗ μ) and
‖ϕ‖Vp(X×X,μ⊗μ) = ‖ResY×Y ϕ‖Vp(Yd×Yd ,m⊗m).
Proof. Let k ∈ C00(X;C) ⊗ C00(X;C) and ε > 0. By Lemma 5 there is δ = (E1, . . . ,En) ∈
E(X,μ) such that for every x1 ∈ E1, . . . , xn ∈ En
|||Tϕk|||p < ε2 +
∣∣∣∣∣∣l(x1, . . . , xn;ϕ) ∗ aδ(Tk)∣∣∣∣∣∣p.
Let 0 < η < ε2(1+A1/p) where
A =
n∑
i=1
(
n∑
j=1
|aij |p′
)p/p′
and (aij ) = aδ(Tk).
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∣∣ϕ(xi, xj ) − ϕ(x, y)∣∣< η
for every (x, y) ∈ Wij . Let Wi , open neighborhood of xi , Zj , open neighborhood of xj , with
Wi ×Zj ⊂ Wij and finally Ui = Wi ∩Zi . For every 1 i  n there is yi ∈ Y ∩Ui . Consequently
for 1 i, j  n we have
∣∣ϕ(xi, xj ) − ϕ(yi, yj )∣∣< η.
We have therefore
∣∣∣∣∣∣(l(x1, . . . , xn;ϕ)− l(y1, . . . , yn;ϕ)) ∗ aδ(Tk)∣∣∣∣∣∣p < ε2 ,
this implies
∣∣∣∣∣∣l(x1, . . . , xn;ϕ) ∗ aδ(Tk)∣∣∣∣∣∣p < ε2 +
∣∣∣∣∣∣l(y1, . . . , yn;ϕ) ∗ aδ(Tk)∣∣∣∣∣∣p
and consequently
|||Tϕk|||p < ε + ‖ResY×Y ϕ‖Vp(Yd×Yd ,m⊗m)|||Tk|||p.
We obtain that ϕ ∈ Vp(X × X,μ ⊗ μ) and
‖ϕ‖Vp(X×X,μ⊗μ)  ‖ResY×Y ϕ‖Vp(Yd×Yd ,m⊗m).
Finally Lemma 2 of [8, p. 150] permits to conclude. 
Let us finally recall the definition of Bp(G) proposed by C. Herz [8, p. 146].
Definition 2. Let G be an arbitrary locally compact group, 1 < p < ∞ and u ∈ C(G;C).
We say that u ∈ Bp(G) if MGu ∈ Vp(G × G,mG ⊗ mG) where mG is a left-invariant mea-
sure of G and where MGf (x, y) = f (y−1x) for f ∈ CG. For u ∈ Bp(G) we put ‖u‖Bp(G) =
‖MGu‖Vp(G×G,mG⊗mG).
In [8], C. Herz proved, for G arbitrary locally compact group, that Bp(G) = Bp(Gd) ∩
C(G;C) and that ‖u‖Bp(G) = ‖u‖Bp(Gd).
One of the main results of this paper is the following theorem.
Theorem 7. Let G be an arbitrary locally compact group, H a dense subgroup, 1 < p < ∞ and
u ∈ C(G;C). Suppose that ResH u ∈ Bp(Hd). Then u ∈ Bp(G) and
‖u‖Bp(G) = ‖ResH u‖Bp(Hd).
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m ⊗ m). By Lemma 6 MGu ∈ Vp(G × G,mG ⊗ mG) and
‖MGu‖Vp(G×G,mG⊗mG) = ‖ResH×H MGu‖Vp(Hd×Hd,m⊗m). 
Remark. Even for G compact, the result is new.
3. Application to spectral synthesis
Let μ be a bounded complex measure on G (μ ∈ M1
C
(G)) then λpG(μ) denotes the element of
CVp(G) defined by
λ
p
G(μ)[ϕ] =
[
ϕ ∗ Δ1/p′G μˇ
]
for ϕ ∈ C00(G;C), where ΔG is the modular function of G. We precise that μˇ is the measure
defined by μˇ(ϕ) = μ(ϕˇ) where ϕˇ(x) = ϕ(x−1). The map λpG is a faithful representation of the
Banach algebra M1
C
(G) into Lp(G). Therefore, via λpG, every bounded measure on G can be
considered as a p-convolution operator.
Using the commutation theorem and the Kaplansky’s density theorem, we easily get the fol-
lowing result.
Proposition 8. Let G be an arbitrary locally compact group and H a dense subgroup. For every
T ∈ CV2(G) there is a net (μα) of complex measures on G such that:
(i) suppμα is finite,
(ii) suppμα ⊂ H ,
(iii) |||λ2G(μα)|||2  |||T |||2,
(iv) the net (λ2G(μα)) converges strongly to T .
We intend to generalize this proposition to p = 2. In [11, Théorème 1] N. Lohoué succeeded
assuming G abelian.
Theorem 9. Let G be a locally compact group and H a dense subgroup. Suppose that Gd is
amenable. Let 1 < p < ∞ and T ∈ CVp(G). Then there is a net (μα) of complex measures on
G such that:
(i) suppμα is finite,
(ii) suppμα ⊂ H ,
(iii) |||λpG(μα)|||p  |||T |||p ,
(iv) the net (λpG(μα)) converges strongly to T .
Proof. It suffices to consider the case where |||T |||p = 1. Let D be the closure in CVp(G), with
respect to the strong operator topology, of the set of all convolution operators λpG(μ), where μ is
a complex measure with finite support contained in H with |||λpG(μ)|||CVp(G)  1. Suppose that
T /∈ D. Then there is u ∈ Ap(G) with 〈u,T 〉Ap(G),PMp(G) > 1 and |〈u,S〉Ap(G),PMp(G)| 1 for
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to [5, pp. 232, 233].
Theorem 2 of [8, p. 147] and Theorem 7 above imply
‖u‖Ap(G) = sup
{∣∣μ˜(u)∣∣ ∣∣ suppμ ⊂ H, suppμ is finite, ∣∣∣∣∣∣λpHd (μ)∣∣∣∣∣∣CVp(Hd)  1}.
We precise that for every measure μ, μ˜(ϕ) = μ(ϕ˜) where ϕ˜(x) = ϕ(x−1) for ϕ ∈ C00(G;C).
For every measure μ with finite support in H we have
∣∣∣∣∣∣λpHd (μ)∣∣∣∣∣∣CVp(Hd) = ∣∣∣∣∣∣λpGd (μ)∣∣∣∣∣∣CVp(Gd)
by [4, Théorème 1, p. 72]. But, by a recent result of Delmonico [1,3],
∣∣∣∣∣∣λpGd (μ)∣∣∣∣∣∣CVp(Gd) = ∣∣∣∣∣∣λpG(μ)∣∣∣∣∣∣CVp(G).
Consequently ‖u‖Ap(G)  1 and therefore |〈u,T 〉Ap(G),PMp(G)| 1. This contradiction implies
that T ∈ D. 
Remarks.
(1) See [1,3] for the case H = G. For G = H = Rn see [9].
(2) It is possible to have more informations on the net (μα) for certain classes of locally compact
groups. See [10, Théorème II, p. 82] and [2].
4. The Lohoué’s monomorphism theorem
Theorem 10. Let G be a locally compact amenable group, H a locally compact group and ω
a continuous injective homomorphism of G into H . Then for 1 < p < ∞ and every bounded
complex measure μ on G we have
∣∣∣∣∣∣λpG(μ)∣∣∣∣∣∣CVp(G) = ∣∣∣∣∣∣λpH (ω(μ))∣∣∣∣∣∣CVp(H).
Proof. (1) Suppose at first that ω(G) is dense in H . Let ω∗ be the map u → u ◦ ω. Accord-
ing to Theorem 7 ω∗ is a linear isometry of Bp(H) into Bp(G). Let ω∗∗ be the dual of ω∗.
For μ ∈ M1
C
(G) we put F(u) = μ˜(u) for u ∈ Bp(G). We have ‖F‖Bp(G)∗ = |||λpG(μ)|||p =
‖ω∗∗(F )‖Bp(H)∗ = |||λpH (ω(μ))|||p .
(2) Suppose now that ω(G) is not dense in H . Let I be the closure of ω(G) in H . We de-
note by ω′ the map ω considered as a continuous homomorphism of G into I . Let i be the
inclusion of I into H . We have i ◦ ω′ = ω. For μ ∈ M1
C
(G) we have |||λpH (ω(μ))|||CVp(H) =
|||λpI (ω′(μ))|||CVp(I ) by [4]. The part (1) implies that |||λpI (ω′(μ))|||CVp(I ) = |||λpG(μ)|||CVp(G). 
Remarks.
(1) C. Delmonico showed in [1], that the map ω extends canonically to the norm closure in
L(Lp (G)) of the space of all p-convolution operators with compact support. Replacing inC
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obtain the isometry for this larger class of operators.
(2) This theorem was first obtained by N. Lohoué in [12] for G and H both abelian.
(3) Theorem 10 does not require the amenability of Gd .
The following density property is also due to Lohoué [9] for G commutative.
Corollary 11. Let G be a locally compact amenable group, H a locally compact group and ω a
continuous injective homomorphism of G into H with ω(G) dense in H . Then for 1 < p < ∞
the set {u ◦ω | u ∈ Ap(H) with ‖u‖Ap(H)  1} is dense in {v | ‖v‖Bp(G)  1} for the topology of
uniform convergence on compact subsets of G.
Proof. Lohoué’s proof [12, pp. 146, 147], taking into account Theorem 10, adapts without
change! 
Final remarks.
(1) This paper solves Problems 9.5, 9.6, 9.10 and 9.12 of [6].
(2) For G abelian, our approach avoids the use of the structure theory of locally compact abelian
groups in Theorems 7, 9 and 10.
(3) Even for p = 2, Theorems 7 and 10 are new.
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